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HEALTHCARE FACILITtES OVER COMPIJTER NETWORKS 

CROSS REFERENCE TO €3>~R0M AFjPENTOCES 

This application contains m Appendix ooritammg three (3) Q%RQM% each eoataiiiiog: 
festtuciions for implementations of various portions of the compute? programs used to carry out 
fee invention disclosed herem The contents of the -CD-ROMs are described in more detail in 
p^er Appeiidix .A. attached to tills dooxmsiit 

This application claims priotity fern and is related to LIS. Provisional Application No. 
60/230,21,8, filed September h 2006, Attorney Docket Number 57177-013, and to US. 
Provisional Application .No, 60/265,186, filed January 30, 2001, with Attorney Docfcet Number 
57177-016 and to IIS, Provisional Application No. 60/282,876, filed April .11, 2001, with 
Attorney Docket Nmnber 57177-017, The eoxnexrts of each of those provisional applications are 
hereby incorporated by reference in their entirety. 

FteldLftf the Invention 



The present invention relates to managing Intermediate Care Facilities (ICF}> More 
particularly, the present mventioii provides techniques, systems, methods, and user Interfaces for 
managing such Intermediate Care Facilities over computer networks. 
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Background off the Jayenjlra 

The health can? industry is comprised of a large number of organisations and facilities 
that vary widely in technical sophistication and capability from the well organized, well staffed 
and well funded acute care feeillties; to individual Doctor's offices; and, fa between^, to 
Meiinediate/Lo^ig Term Care Facilities such as small rural hospitals, psychiatric iastitutions, 
nursing home$ and assisted living facilities. The latter facilities shall be referred to as 
Intermediate Care Facilities iteciighont the remainder of this document, 

Providers of goods and services (sometimes referred to as Vendors) to the healthcare 
indnstxy ba^e a similar range of size and sophistication. 

Long-tenn care facilities in the United States generally Ml into one of two categories: (i) 
skilled nursing facilities (SNFs), for residents frail and 111 enough to xeqinxe continuous nursing 
attention, but not so acutely ill as to require hospitalization; and (ii) assisted living facilities 
(ALFs), fox residents unable to cope with the acti vities of daily li ving on their own, hut who do 
not require cerumens nursing attention. 

In 1999, approximately $120 billion, was spent on care m SNFs, a figure which has been 
growing at an mxml rate of about 10% for at least the last decade. The industry briefly 
consolidated during the mid-1990s, with the top ten SNF chains (including Beverly, Youeor, 
ManorCate, Integrated, Mariner, Sun, Genesis, and Lenox) accounting for about 20% of industry 
revenues. With the passage of the 199? Balanced Budget Act, however, the Federal government 
imposed significantly stricter rdmbijrsmient policies for Medicare residents, the source of 
between 25% and 40% of most chains" revenues (an additional 25-50% of revenue generally 
coming frotn the Medicaid program). As a result, many of the larger chains have been unable to 
meet debt obligations which they incurred to pay for acquiring additional facilities and ancillary 
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hmiximm, and a significant number of bmitaptcies have occurred, with five of the largest 
seven chains (and. 1,651 of approximately 17,200 homes nationwide) now m receivership. Even 
so, with oeoupaacy rates exceeding 90% at most homes, iiidusfecy experts have described this 
situation as a mere i^lmcturi^ rather than a permanent industry setback. 

In California, stats figures report (hat about $62 per bed per day was spent on products 
md services sispplied by various third-party suppliers and service vendors, including. 
re?habihMior 4 and adniMstrative overhead, capital costs and financing costs. The remainder was 
spent on labor and direct resident care. A brief listing of the basic products and services required 
to tm even a mid-sized SMP will demonstrate the complexity involved in managing an 
intermediate healthcare facility. These products and services include, at a minimum: 

* Dietary supplies (m£&t> dairy, grocery and produce) 

* Housekeeping supplies 

* Laundry and linen supplies 

* Enteral supplies and supplements (e>g, 3 G, J and NG tubes, Ensure, Sustacai) 

* Ostomy supplies 

* Oral pharmacy (averaging 5 prescriptions per resident per month, with many residents taking 
as many ass 12 medications per day) 

* IV therapy (including total parenteral nutrition [TPN], antibiotic therapy, pain management 
and hydration) 

* Wound care (including special mattresses-,, ointments and wound dressings to pr&vstit or treat 
bedsores, as well as wound care consulting services) 

* Durable medical eqmpmmt (including wheelchairs, walkers, canes and prostheses) 

* Medical supplies 
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* Radiology (portable x~ray} services 

* Laboratory service 

* RohabilitatkB services (including physical therapy, occupational therapy, mi speech 
pathology) 

* Respiratory therapy (including oxygen am! related equipment and supplies) 

* Power and -utilities (ekotrieity, gas, cable, telephone and XT services) 

* Grounds keeping, repair and other property, operations and maintenance sorvioes 

* Social services 

* Resident activities 

Became the amount spent on many of these- products and services varies signifiea&tly on 
a weekly basis (such as rehabilitation services, emergency medical supplies, radiology and 
laboratory exams, and food & medications, among others), while the smomii spent on other 
items can remain -unchanged fer months at a time (e.g., utilities, routine resident supplies, 
resident activities, housekeeping), a "usual" number of transactions per resident per week per 
facility can. be difficult to establish. However, a reasonable estimate is approximately 1045 
transactions per .resident per week, about -6-7 of which occur in the eight key areas representing 
nearly SOH of the total dollar volume involved: four service areas - pharmacy, laboratory, 
radiology, and rehabilitation; and four product areas dietary and housekeeping supplies; 
durable medical equipment, respiratory and medical supplies; specialty beds and wound care 
supplies; and enteral and ostomy supplies. 

While spending on information technology has lagged throughout the healthcare sector, 
rarely encoding S% of revenues (vs. more than 12% in financial services, fer example), the 
long-term care segment ha? historically been an area which particularly under«uxvested in 



4 



W0 02/19221 FCT/US01/27M2 

fetormatiOB technology* Many facilities and chains had no computo at all until the Health Care 
Financing Administration (HCFA) began requiring on-line transmission of the Minimum Data 
Set (MDS) infomation, discussed more heremafter, during the late *90s. The computers 
generally acquired at that time are simply unable to manage the level of m&nnation complexity 
and m4m& access required by today's integrated software packages, At fee same time, the 
operating environment for skilled nursing facilities and other long-term care iiistftrtifoift has 
rapidly become one of the most coxnpfex faced by any industry segment across the entire 
economy. 

There are currency 4,956 community-based acute-care medical/siirgical hospitals in the 
United States, including approximately 600 psychiatric hospitals Total spending at these 
hospitals was nearly $320 billion in 1998, the latest year for which figures are available. The 
average daily census was 526,000, with appropriately 820,000 beds available. 

Compared to SNFs ; small hospitals tend to spend more money on labor and 
administration, and somewhat less on procurement - although absolute spemiing on. goods and 
services by small hospitals is more than double that accounted for by SNFs, 

Because of the Balanced Budget Act of 1997 (BBA), large acnte-eaxe hospitals have cut 
spending dramatically, as they seek to offset nearly $36 billion of reduced Federal Medicare and 
Medicaid reunburscmeTits. Small hospitals, however, have been granted a safe harbor by the 
Balanced Budget Element Act of 1999, which granted an additional $1 .3 billion specifically 
to these facilities, with much of the funding earmarked for improvements in information 
technology, fa. addition, small and mrai hospitals with 100 or fewer beds have been held 
harmless with respeet to their pre-BBA funding levels until at least 2004. 
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About $20 billion was spent on (Assisted Living Facilities (ALF) care in 1999, wife the 
top 30 companies involved in the sector (including Marriott, Sunrises Allerta, Atria, Emeritus, 
Holiday, Assisted Living Concepts and American Retirement Corp,) accounting for only about 
4% of revenues in a remarkably fragmented industry. Over 95% of ALF resident are private 
pay. 

Many Mates do not require ALFs to obtain state certification in order to operate (although 
this Is beginning to change and many states are introducing certification requirements and more 
are expected to join lbs fold), Therefore, ALFs generally do not have to meet the same level of 
operating standards as SNPa and thus, are considerably easier to run (with only 19-15 major 
suppliers and service vendors per facility, compared with 20-25 for a SHF), 

The California Association of Healthcare Facilities (CAHF) 2000 gnidebook lists over 
125 separat e categories of product and service vendors to skilled nia-sing facilities, ranging from 
Accounting to X-Ray\ While a precise count of vendors nationwide is impossible, due to overlap 
with other businesses which also purchase food senn.ee or housekeeping, a conservative estimate 
would place the number of vendors to the intermediate healthcare industry at more than 75,000, 
or nearly 8 separate vendors per facility. Since there is substantial overlap between vendors and 
facilities, ^ach facility actually deals with 15-20 vendors on a regular basis, and substantially 
m<m on occasion (eg,, for new employes background checks). 



The invention is directed, to methods of providing services to and upgrading information 
technology capabilities at Intermediate Care facilities. 
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The invention hslps manage the spectrum of intermediate car© ami ioug-temi care 
procurexumt transactions, and tightly integrate these transactions into an overall management, 
financial aeeoimtmg and biffing system. Bra mom importantly, the Invention provides 
compliance feedback, both procurement and clinical, helping the system run smoothly and more 
efficiently and helping deli ver higher quality and more profitable patient mid resident care, 

White many of these vendors are large, national firms (such as SYSCO, for food), others 
are regional or even only municipal in scope. Directly enrolling snch a dispersed customer base 
would be proMbitivdy expensive, so, m aeeopdsmee with the invention, vendors are enrolled in 
caajunctiafi with the enrollment of their customers, FartMnnore, sxnee using the CeniraLmk 
system Is both affordable and efficient for vendors, larger service and product suppliers will act 
to enroll their facility customers in CentraLink's network, coating a positive cycle of enrolment 
and helping (o drive market penetration. 

The foregoing and other features, aspects and advantages of the present motion will 
become more apparent .from the following detailed description of the present invention when .taken 
in coxnunetion wife the accompanying drawings, 

BRIEF BESCRljPHON OF THE DRAWINGS 

The objects, features tod advantages of the system of the present invention will he apparent 
from the following description in which; 

Fig-ore 1 is a drawing of facility needs, vendor needs and the parameters of a solution in 
aecordari.ee with one aspect office invention. 

Figure 2 is a block diagram of a system architecture for carrying out one aspect of the 
invention, 
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Figure 3 k a block diagram of a network axangement suitable for iiiipkm^itiBg the 
invention at m Intermediate Care Facility or at a vendor facility. 

Figure 4 is a block diagram illustrating the hardware and software architecture of a 
workstation such as might be used in implementing the arrangement of Figure 3, 

Figure S is ax* exemplary hardware an?Mtectuxe for u^IemeBtiBg a Central Server such 
as shown in Figure 2 > 

Figure 6 is a block diagram of an exemplary application software architecture of a server 
ixnpiexnentatiou in accordance with another aspect of the invention. 

Figure 7 is a block diagram of an exemplary software implementation of an Acme Care 
Subsystem of application programs as .shown in Figure 6. 

Figure .8 is a block diagram of m exemplary software implementation of a Financial and 
Accounting Subsystem of application programs as shorn m Figure 6. 

Figure 9 is a block diagram of an exemplary software implementation of an lutemcdiate 
Care Subsystem of application programs as shown in Figure 6, 

Figure 10 is a high level flow chart of m exemplary process for ordering supplies and 
services. 

Figure 11 is a high level Sow chart of an exemplary process for shipping supplies and 
delivering services. 

Figure 12 m a Mgh level flow chart of an exemplary process for converting MD3 data 
into a searchable database for identifying potential clinical trial candidates and for determining 
product utilization, 

Figure 13 is an illustration of a rules hierarchy for illustrating rules inheritance in 
accordance with one aspect of the invention. 
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Figures 14A and 14B illustrate high level Mormaiion flow toe&re and after 
impIemmtaUoB of tiio invention, respectively. 

Figure 15 is a representation of exemplary benefits provided to users in accordance with 
one aspect of the invention. 

Figure 16 is a diagram showing high level information flow using the central server. 

Figure 17 is a Mock diagram showing the relationship among subsystem modules in 
accordance with one aspect of the in vention. 

Figure 3 8 is a block diagram of an totegrated Compliance Program in accordance with 
one aspect of the invention. 

Figure 19 w a block diagram of m exemplary Information Flow through a procurement 
process in accordance with one aspect of the invention. 

Figure 20 is a comparison of selected features of the invention against application service 
pro viders of the prior art. 

Applicants have .recognized that Intermediate Care Facilities share certain common 
problems that penmt a solution to be crafted that can be adapted to the ail one of each indi vidual 
institution while still accommodating the needs of the universe of intermediate Care Facilities. 

Figure 1 is a drawing of facility needs, vendor needs and the parameter of a solution in 
•accordance with one aspect of the mention. As illustrated in Figure 1, Intermediate Care 
Facilities (XCFs) are typically cash strapped, with obsolete technology. They possess a variety of 
dated and certainly incompatible legacy systems requiring massive, wasteful redundant data 
entry. ICFs typically lack computes literate personnel. As described more hereinafter, JCFs are 



9 



lacing iEcre^kg regulatory and margin pressures. Many facilities and chains had no ooniputers 
at all until HCFA began requiring on-line transmission of the MDS in the late '90s, and the 
compute generally acquired at that time are simply ramble to manage the level of information 
complexity and on-line access required by today's integrated software packages. 

Vendors to the healthcare mdusfty face some similar pressures. As also illustrated m 
figure 1, they too, are cash strapped and have obsolete technology. They are protective of 
existing customer relationships and are sometimes fearful that automated solutions will displace 
them from the customer relationships they have carefully built. They are aware that many of 
their goods and sersdees have become commodities that can be provided by others willing to 
compete on price. At they same time they are anxious to increase their share of the market 

Figure 2 is a block diagram of a system architecture for carrying out one aspect of the 
inveatfon. Item 200 represents the Central Server which Interlinks a plurality of fetennediate 
Care Facilities 210 and a plurality of vendors 220. Although the Intermediate Care Facilities and 
vendors are shown connected to the Central Server and a star architecture, any type of network 
coiuiOdion, for example, token ring, can be utilised to connect the Intermediate Care Facilities 
210, vendors 220 with a Central Server 200. In a preferred embodiment the connection between 
the individual Intermediate Care Facilities and vendors to the Central Sender occurs over a virtual 
private network. 

Figure 3 is a Mock diagram of a network arrangement suitable for implementhig the 
invention at an intermediate Care Fsicility or at a vendor facility. As shown in Figure 3, a 
workstation configured as a wireless hub 300 connects to the Central Server 200 over a network; 
The wireless hub service is a central node tor a wireless local, area network mtereomm^tmg a 
plurality of workstations 310 with the Central Server over the wireless hub. The wireless hub 
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also kteroomiecb the workstations 310 with one or mora printers 320, The wireless LAN is 
preferred in most mvkomiimis where cabling for an existing network is inadoqaate to support: 
fee installation of the invention. Using wifeless LANs permits one to avoid fee cost of installing 
a new wiring plant, fa installations where the existing network cabling is sufficient to support 
LAN operation oyer optical or over conductive-based medium such as coax or copper, the 
•workstations 310 cm be linked to fee network control workstation 300 using standard 
networking technology, A consignation very similar to feat shown hi Figure 3 is utilized at 
vendor installations except that typically a vendor installation will require iewsr workstations. 

Figure 4 is a block diagram illustrating the hardware and software architecture of a 
workstation such as might be used in implementing the arrangement of Figure 3, In Figure 4, 
personal conipnter 400 is a workstation of, for example, the Intel Pentium Class. Such a 
workstation has an operating system 410 which, in one embodiment is comprised of the 
Windows 2060 operating system. It also include a local area network mieriaee 420 and virtual 
private network software. 430 to enable die workstation to link to the Centra,! Server in a secure 
maimer, A browser 440 ? which could in a particular implementation be an Internet Explorer type 
browser, provides the principal interface to the user when connecting to the Central Server, The 
variety of other applications 450 may be installed to suit fee personal tieeds of the user of 
personal, computer 400. When the intercormection that an Intermediate Care Facility or a vendor 
orders is a wireless LAN connection, the LAN interface 420 will be a wireless LAN interface. 
When it is a standard network interface, it will be a non-wireless LAN interface. When the 
personal computer 400 is configured to be the main connection point with the Central Server, the 
computer is additionally optionally equipped with a hidden local replica 460 of the Central 
Server j&actkaiality and database to permit the terminals at fee Intermediate Care Facility to 
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faction* nonvithstaBdiBg the fink to the Central Server might go down. It; ia fact, the Central 
Server goes down, the individual terminals can continue to operate with the hidden local replica 
ixatii such, time as the link is restored. At that lime, the Central Server will synchronize the 
Central Server database with the transactions and information that has been stared in tie hidden 
local replica and the htfoxrnation at the Central Server will thereafter he updated in real time. 

Figure 5 is an exemplar,- hardware areMtecture for k*plementing a Central Server such 
as shown in Figure 2; Storage area network 500 comprises a plurality of Compaq DV580 servers 
runamg Microsoft SQL 2000 server software,- They are connected in any one of several feasible 
configuratipns to eoxislitute the storage area network. The interface between the storage area 
network and the mmi network 515 is through cache server 51 0< The cache server 510 stores 
replicas of pages within fee storage area network to facilitate their rapid retrieval if they are used 
more than once in a well-known fashion. 

A plurality of application servers 520 operate in a load sharing mode and provide services 
to m®& over the network SIS; The interface to the network from the external world is fully 
redundant The interface server 53Q maintains separate firewalls 540 going to separate ISPs over 
ISP interfiles 550. The ISPs are connected via separate renters 560 and by separate physical 
paths nuuntained by separate earners. The application servers are typically compact DV360 
class dual processor class of devices running Windows 2000 operating system and Microsoft 
application server software, Services are delivered to end users utilizing Citrix server software 
on the Centnd Server side and by rising a Citrix client on the individual worisistions of the 
vendors and latennediate Care Facilities. An R&D/test server environment 570 is maintained to 
enable new software implementations to he tested without impacting operational functionality. 
FTP servers 5B0 permit materials to be received and downloaded from end user workstations 
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utilmng File Transfer Frof ocoi A network operation center -contains overall system management 
solivvare such as Sys3og 5 Lime Tools, Compaq Instant Manager, Net IQ, Wats Up and RMS 
Console, Airy number of network maintenance and obsen^atioxi tools may be utilised to ensure 
the network is up and running a#d felly functional at any particular point In time. 

Figure 6 is a block diagram of an exemplary application software architecture of a server 
implementation in accordance wife another aspect of the invention. The software architecture for 
the Central Server hardware described in conjunction with the previous Figure comprises three 
subsystems. The Acute Care Subsystem 600 is dominated with that nomendaiwe because it 
shows in common some tunctionality required by Acute Care Institutions. However, the 
invention is directed to the Intermediate Cane Facility market and not to the Acute Care Market 
The Intermediate Care Subsystem 610 contains assertive software to be described hereinafter as 
those the fiiiancial/accoimtmg subsystem 620, 

Each of these subsystems will be described more hereinafter and is described m detail in 
the CD ROM Appendices attached hereto. 



Figure 7 is a block diagram of an exemplary software implementation of an Acute Care 
Subsystem of application programs as shown in Figure 6. The Acute Care Subsystem comprises 
a patient module 700 which deals mainly with the demographics, admissions, discharge, transfer 
md emmt census of patients within the Intermediate Care Facility, The clixneal patient 
management module 710 includes software for allowing a physician to enter orders with respect 
to a patient for charting a patient, for creating nursing care: plans, for entering and recording 
standing orders, for providing targets and goals for a patient's care and for providing a treatment 
care profile. The information in this module is utilized to create a workflow for a nurse assigned 
to care for a particular patient and to aggregate the information for a particular patient with thai 
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of other patients assigned to the care of that muse so that the nurse has an integrated view of the 
workflow needed to cany out the proper care of patients wWm her jurisdletioB, 'Ibis is a roles 
based system and the data entered by the various modules results in triggering appropriate rules 
which implement the mndionahty, The exempli rules for carrying out the invention ate 
shown in fee attached CD ROM Appendices, In addition to generating fee workflows for a 
particular nunse, fee rales based system also provides output to the financial and accounting 
subsystem so that appropriate- hilling and payment cm be accounted for. 

Figure 8 is a block diagram of an exemplary software implementation of a Fmaneial m& 
Accounting Subsystem of application programs as shown in Figure 6, 'Hie Snmicial/accounting 
subsystem comprises a plurality of modules such as accounts receivable, account? payable, 
billing, general ledger and fee like, which are routine and well-known in the healthcare industry. 

Figure 9 is a block diagram of an exemplary software implementation of an Intennediate 
Cast? Subsystem of application programs as shown in Figure 6. The Intermediate Care Subsystem 
kelude* a variety of software modules including electronic procurement, vendor compliance, 
clinical compliance, clinical trials, and MDS Manager. These modules are described more 
hereinafter and in the associated CD ROM Appendices attached hereto. 

Figure 10 is a high level flow chart of an exemplary process for ordering supplies and 
services Tins flowchart describes a process which can be utilized to order supplies or sendees. 
At step 1000, an optional check of fee inventory management subsystem indicates that supplies 
are low. Alternatively, a rule may fire when an item in inventory reaches a threshold level 
alerting a user that an order needs to be placed. At step 1010, Intermediate Care Facility 
purchasing personnel logs into the purchasing module and enters a class of goods or services to 
be ordered, A list of authorized suppliers for the Intermediate Care Facility is displayed together 
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with ordering mfbunation at step 1020, Optionally, step 1030, the IGF ordering personnel cm 
view the compliance information on a particular vendor and compare the eoxnpha&ce in&nxiation 
with other vendors who supply the same goods or services to deteratme fee appropriate 
destination tor the order, Once the order is completed, step j040 5 the ordering xaibnuation is 
submitted by the selected vendor and the compliance information updated. In step 1050, that 
mibnnaikm on the status of the order entered in the database md/ox the fsminciai subsystem to 
prevent appropriate billing and payment records to be generated. 

Figure ii is a high level flow chart of an exemplary process for shipping supplies and 
delivering services. Before shipping mx order or providing services, the vendor may optionally 
view the account .mformation status of fee Intermediate Care Facility (atq> LiOO), If appropriate, 
the vendor ships &e order or delivers the service (1110). The vendor then aniers completion 
information in the database and/or the financial subsystem (1 120) and enters appropriate biffing 
information for the ICF (1 1 30), 

Figure 12 is a high level flow chart of an exemplary process for converting MDS data 
into a searchable database for identifying potential clinical trial candidates and for detemiining 
product utilization At the ICF, a copy of the MDS data from the facility k m&ie (1200) and 
cleansed or sanittead to remove data from the MDS records or hit the guidelines (1210). The 
cleansed MDS rile and transferred from the facility to the Central Server over a network (1220) 
and when the MDS file is received at the Centra! Server (1230), the individual's records are read 
and inserted into a database where database records are updated and records are marked for 
analysis, 
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The mora updated records are hansfetred to a query database table which m utilised as 
the object ibr Momiaiion retrieval queries by users (1240). A user can then query the query 
database table tor potential clinical trial candidates and/or for product utilization (1250), 

Figure 13 is an illustration of a rules Merarchy for iliu^ralmg rife inheritance m 
accordance with one aspect of the invention. The rules utilized to implement the invention eaeg 
have a scope of application, Rides at a lower level in the hierarchy may inherit characteristics of 
rales higher in the hierarchical level. For example, as shown in Figure 13, a plurality of rules 
m&y have system-wide application. These rules may be inherited by a variety of enterprises and 
sub-enterprises. For example, North America may constitute an enterprise having two sub- 
enterprises of Canada and the United States, Canada, having a socialized healthcare aysten^ 
divides fee enterprises by province so that each province, as a sub-sob enterprise, may have its 
own rules, 

In the United States of America, on the other hand, the rules may fee unique to a 
particular healthcare enterprise, such as Global Health or Columbia Health, illustrated in Figure 
13, Columbia Health, for example, may have East Coast and West Coast snb-sBh-enterprises 
and the West Coast ^ab-j>ub-sub-emerprise may have a sub-sub-snb^^ib^terprise &r California 
having a plurality of facilities such as hospital 1 and long-term care facility 16 and psychiatric 
hospital 2, The facilities may each have a plurality of institutions within the feeiiiiies, such as a 
long-term c&re unit eiinic 3 and clhne 4 for psychiatric hospital 2. In short, local rules at any 
level of the hierarchy may he instantiated' by inheritance from rules above or may be customized 
for the insritsiion* facility or enterprise level with which they are associated 

Figures 14A and 14B illustrate at a high level procurement information fiovv before and 
after imptementatioxi of the krveniion* 
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According to the Gartner Gtoup* electronic basmess-to-business procurement is likely to 
increase from $145 billion in 1999 to over $73 trillion in 2004, While other researches offer 
somewhat lower ninnto (such as: $3.0 irilMou in 2004, according to fee Yankee Group), the a- 
proCTxmment opportunity k imdonbte<iiy large across industries. Simply by reducing the rogue 
purchasing associated with antiquated catalog and paper-based procurement, many companies 
(including intemiediate healthcare facilities) have discovered feat they can immediately decease 
costs between 5 and 15%, For some facilities and chains, the number has proved to be as high as 
20 - 40%, Fur&emore ? xnmiy of fee personnel ordering resident and xmiiiix&onU goods in the 
intermediate healthcare setting now do so with inadequate training, with inadequate or 
contradictor m'x&mt information, and with significant under-staffing. By hard-wiring sensible 
procurement choices into the options presented to these personnel, the invention^ convenient, 
reliable and comprehensive ordering system enforces pre-established tbroMaries and contracting 
criteria, and creates substantial value both tor facilities and vendors. 

Figure 15 is a representation of exemplary benefits provided to users hi accordance with 
one aspect of the invention. As shown in Figure 15, data fixwn facility operations is sent {1500} to 
the Central Server, The Central Server provides software support (1510) to the facility 
operations, The Central Server processes the operational data from the facilities md provides a 
variety or vshte added feedback to xnanagemmt about the operation of the facility and -about 
compliance by vendors and about clinical compliance, thus optimising the imonw from the 
faci% and optimizing compliance with external regulations to minirmse Mmmistetive 
■difficulties from regulators. 

Figure 16 is a diagram showing high level information flow using the central server. 
Some benefits to the facility utilising the Central Server as shown in more detail in Figure 14 
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Clinical data^ hospital data and procurement data are all provided to the Central Server. On the 
facility side, modules track cenm% MDS management, clinical eom$>Kance, contact compliance, 
generate care pirns, create operational scenarios and provide billing and cash-flow information 
to a ftemMfmmxa^ module and back to the central control where fee inventory status is 
monitored permitting the procurement cycle to be initiated appropriately when supplies or 
services are low. 

Figure 17 is a block diagram showing the relationship among subsystem modules and 
revenue streams in accordance with one aspect of the invention. 



Three key factors enable the invention to offer this comprehensive solution to its 
customers and users. First, the mtemrediate healthcare market is signifieantly less complex than 
the acute care market, where integrators have repeatedly tried and failed to master the 
overwhelming complexity of the sector. By contrast, intermediate healthcare facilities rely on 
weU-estahMshed algorithms to monitor operations compMauee, contract compliance, and the 
associated accoimtmg and billing tasks. Thus, the integration task within tins market is more like 
that m the traditional small and medium-sized enterprise (8MB) market, where integration has 
been routinely sajccess&I, than the acute care market, where integration has for the most part 
failed, 

Second, the purchasing decision m mtermediate healthcare is significantly less complex 
than in the acute healthcare environment. Particularly in stand-alone iaciiitios and small chains, 
the facility owner or empowered administrator is responsible tor nearly all procurement, 
including management information systems. 

Finally, the invention focuses on maintaining the linkages and integration between 
modules, rather than, on developing the modnles themselves. 
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Connectivity fees are one somes of revenue. The invention provides a &liy-operatiaaal 
hardware software and networking package to its facility and vendor customers for one low 
monthly fee* with no up-front investment costs. Market research has shown that facility 
customers will generally need an average of five (5) workstations, supplemented by one hard- 
copy printer, a wireless hub ? a local router and a bight speed (e.g. DSL) connection, Vendors 
will generally require a similar arrangement, but with only two (2) workstations. Using 
hardware, software and networking and support services supplied by strategic parsers, the ontixe 
package can be offered to facilities for a nominal monthly cost. 

An addition revenue stream comes from facility and vendor subscriptions for access to 
core ASP productivity applications. These applications can be offered according to a cafeteria 
plan, with several levels of service and associated price. The most basic level of service one can 
oiier to facilities comprises an electronic procurement and contract compliance monitoring 
applications. The next level of service includes operations compliance monitoring, MDS 
manage: and census manager applications can be added, for an additional amount per month. 
Finally, facilities may opt for physician order and clinical assessment applications, available for 
an incremental amount per month. The full ASP management package is available to skilled 
nursing facilities for an amount well within most administrative budgets. 

Figure 18 k a block -diagram of an Integrated Compliance Program in accordance with 
one aspect of the mveniiott Given the demanding nature of healthcare, both contract and 
operations compliance have long been significant problems for facility administrators. Vendor 
pricing can routinely vary by up to 80% per SKU (stock-keeping mii% depending on the terms 
and conditions of a given contract, and persistent confusion among Mgh-tumover staff members 
usually guarantees that contact compliance as to tbe terms and conditions of service k often 
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somewhat of a mystery. Because of the wide variability of SKU pricing, fee vendor or 
"eoxrttacf eomplknee monitoring system does not offer fall pricing transparency to facility stall; 
unless requeued, but merely checks thai the pricing of items within a given contract adheres to 
that contract's guidelines and specifications. The compliance system also monitors the terms and 
conditions of services promised against services actually delivered, so that facilities and vendor 
are better able to imderstand and measure value at the time contracts are re~negoliated - lor 
example, in deternimmg the window of lime during which a "slat" order has actually been 
delivered. Tins level of transparency is carefully crafted to benefit both facilities and vendors, 
since facilities will now have access to an on-going record of actual vendor pedhmia&ee, while 
high-quality vendors will now be able to rely on an independent record which demonstrates their 
high quality contract coxnplianee performance. 

An even more important recent driver of change m the healthcare industry has been the 
need for demonstrated clinical (operations) compliance, both in processes and outcomes, Health 
department surveyors inmost states are authorized to impose a $10,000 fee per instance far any 
regulatory violation by a skilled nursing facility, and are even authorized to place a facility in 
immediate receivership, if the situation warrants. Particularly in California, where health 
depart^neat surveyors issue about twice the national average of skilled nursing facility 
deficiencies, quality of care and regnlaioiy compliance are of the highest priority for every 
facility administrator. In the same way, JCAHO violations can be critically expensive for small 
and rural hospitals and psychiatric histitixtions -~ precisely where tie resources to prepare for 
surveys are least available and violations most likely to occur, 

fir order to gather and niaintain information on the physical and mental condition of 
skilled nursing facility resident^ HCFA has created and implemented Che Mininrum Data Set 
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(MDS), a resident survey instrameot that contains 1,800 fields representing 300 demographic 
and assessment items, In addition to monitoring residents 5 clinical status, Ms imirumsnt assists 
HCFA in defennixuixg; &e specific resource utilisation group (RUG) into which a resident will be 
placed, and accordingly the level of payment that a SNF will receive. 

Both Federal and state governments have begun using IICFA's MDS data to prompt 
mxrsing facility survey^ ami have significantly increased their fending tor surveyors (to over $71 
million nationally in 1997 (up 21%), and to more than $7.2 million per year m California alone). 
Bat the MDS data alone cannot do more than predict the potential &r problems, and intermittent 
surveys often lead to a ; Ve-yo n pattern of compliance, with concerns being corrected pending or 
immediately after a survey and conditions thereafter deteriorating. A recent HCFA study in 
Caliiomia found that fewer than three percent of the 493 Los Angeles County skilled nursing 
facilities feat accepted residents covered by Medicaid or Medicare were in fall or substantial 
compliance with all applicable federal standards, with 19 percent having violations that caused 
actual harm or had the potential to cause death or serious .injury to their residents. Ami although 
California is leading the trend towards more vigorous enforcement, other states have begun to 
use MDS data to drive inspections as well, signaling a national trend which is top-oi~xnkd for 
facility administrators nationwide. 

Such widespread difficulties with operations compliance demonstrate that skilled nxxi'sing 
tarility adanmsimtors are simply being overwhelmed with regulatory, business and staffing 
pressure But by integrating their MDS data with a powerful and comprehensive ordering 
platform, CentraLkk offers these facilities an innovative and highly desirable means to support 
quality care, manage compliance and optimize Wiling classh^ations. Specife-aliy, when 
CesitraLmk discovers a potential discrepancy in the MDS data submitted from a given skilled 
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nursing facility (for example, an untreated pressure ulcer), it automatically flags the area for 
consideration of appropriate contrive action (for example, a visit from the fiwality's wound care 
supplier). 

Because the invention is both comprehensive and automatic, a facility that contracts for 
the inventive services and products can address any potential violations well before inspection: 
occurs. In addition, the process flags potential deficiencies as early as possible (since the MDS 
mmi he subniitted within five days after admission), when they are least expensive to remedy, 
Finally, by requiting facility approval for the proposed corrective action, the inventive system 
helps contracting intermediate healthcare admimstraiors tightly -focus their hndgeis while 
increasing volume for participating suppliers arid service vendors - creating a win-win situation 
between facilities and their key suppliers. 

In addition to vendor and facility compliance, enstomer satisfaction surveys can be 
imdertaken periodically. As shown in Figure 1.8, MDS iiiformatiort from a facility is used 
extensively to manage inventory, to monitor quality and compliance, to check outcome 
performance, both clinical and financial, and to analyze diagnoses and the resulting cost 
reimbursement. 

Figure 19 is a block diagram of an exemplary Information Flow through a procurement 
process in accordance with one aspect of the invention. When m order is recei ved (I90Q), &e 
in&nnation .from fee order is placed in the central database (1905). The order is routed, typically 
using email, to fee appropriate vendor. The vendor confirms receipt (1920) also, preferably by 
email When fee products or services are delivered by the vendor (1930) and the deliver 
coxdlnned (1940), the transaction is substantially complete. The facility is invoiced by the 
vendor (1945) and an entry made in their accounts payable record. Additionally, an invoke is 
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gentled in the accounts receivable cokmn for the vendor. A transaction fee (1947) may be 
charged by the operator the Central Server for the services provided. When bUHngs (1948) and 
collections (1949) may be handled by a third party or may he centralized as part of the Central 
Server activities. When payment is received from a facility or payment made to a ve&dor 0 950), 
the appropriate records are made in the accounting system and money k appropriately 
transferred. When .the deliver is made, compliatice and financial information about the order 
are recorded (I960) and ca^ be utilized m reports to the Intermediate Care Facility aad to the 
vendor. 

Figure 20 1$ a comparison of selected features of the in vention against application service 
providers of the prior art. Among healtkserviee service providers, no other company pats it all 
together hke the inventive system. No other company offers an integrated, networked suite of 
management applications together with a ium-key connectivity package. No other healthcare 
ASP integrates e-proenremeni into their management applications, so no other company can 
offer the proaetive operations compliance monitoring and clinical management features and 
integrated accounting and billing functions, Jn addition, since no other company starts out with a 
networked business model, no other company cm offer the integrated and extended applications 
(e.g., mobile connectivity improved materials management, etc.) thai the invention offers. 
These key market differentiators are illustrated in Figure 20, 

Although die present invention has been described and illustrated m detail, it is clearly 
understood that the same is by way of 11 toatian and example only and is not to be taken by way of 
limitation, fee spirit and scope of the present invention being limited only by the terms of the 
appended claims. 
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Appendix A 
CD-ROM Contents 



The following is a description of the contents of 3 CD-ROMs submitted as an appendix to tins 
application: 

CD-ROM 1- 

this CD-ROM contains 2 Zipped File*. Each zipped file may be opened and the contents 
viewed nsing WinZip 7.0 torn Mice Mak Computing Inc. 

The first zipped file is 20Gl-08-2S_23~l l-36_.DB.zap which contains 3 ".slat" files comprising 
approximately 56 MBytes of uncompressed data. The ".dat" files may be opened and read usinr 
Microsoft SQL-2000 software. 

The second zipped file is 2G*0i-O8~25_23,I 1.36_VS$.zip. This zipped file contains 25,52! files 
comprising approximately 1 .3GByt.es of uncompressed data, The extraction index can be viewed 
wsing WmZip 7.0. This fd.es contains a variety of file types. The fi>iknving is a list of file types 
and a description of how they may be opened'Viswed. 



File 1 Vge 


Open/View Using 




Microsoft Word 


Jog* 


Notepad 




temp tables used by Microsoft SQL-20GG 


.b 


temp tables used by Microsoft SQL-2000 






Am 


Notepad 


Amp 


not .inquired 




Almost my imaging software 



CMOM 2- 

This CD-ROM contains 7 directories in a Microsoft file directory format The Directories are: 



128 files mdl ,32 Mbytes of data 
647 files and! 5.2 MBytes of data 
169 files and 2,78 Mbytes of data 
337 files and 7,55 Mbytes of data 



Siibdir^tory^Uiilities containing 6 files and 4,05 KBytes of data. 



AR2 
GL new 
U ' 

-Spirit 




77 files and 5.23 Mbytes of data 
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1 9" files and 7,63 Mbytes of data 

Tfe Mowing Is a list of file types found in these directories, the subdirectory in which thev first 
appear and a description of how thsy may he opened/viewed. 

File Type Open/View Using 

In AF: --— 

>,fsii>,! NotepadAVordpad These are Providex Programs 

and need a PVX interpreter to he loaded and 



fa AR2 



fa Li 





same 




same 


ok! 


s&rne 




same 




same 




same 




same 


L2: 






Nomads Library interpreter 


Odd 


same 


>bvk 
sip 


same 
same 




same 




same 




same 




same 


&ew: 




"bitmap ii»agfi** 


Almost any imaging software 


Jielp 


text 


■M 


same 


*m r 


same 




$axne 




same 




same 


html 


Microsoft HTML Dcrcume&t 5.0 




Microsoft Graph 97 




same 




same 




same 


Ml 


same 




same 
same 



In Se: 

In Spirit (all covered previously) 
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In lit: 



Mi 


same 




same 


«hbx 


same 




UNIX 




$mm 




same 



CD-ROM 3*- 

This CD-ROM contains 3 Files comprising approximately 1 ,7 Mbytes. The following a Mst of 
filesfound in these directories aid a description of how they may he ope&edMewed. 

ESSL Open/View Using 

ALF Spec Microsoft Poweipoint 

ASP Design Microsoft Word 

Clinical Jiaw Code the >xxx file should be renamed .zip and then read as indicated 

above. 
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WHAT IS CLAIMED IS: 

L A method of providing services to an fotenaediate Care Facilities (ICF) comprising 
the steps of: 

il providing a network of workstations at the Intennediate Cm Facility ; 
b> connecting workstations on said network to a remote ceatral server; 
c. coxmeciing one or more vendors to said central server; and 

&, providing said worksmtioiiB at the Intermediate Care Facility with access to only ones 
of said cue or more vendors approved by said Intennediaie Care Facility, 

2 . The method of claim i in which said network is a wireless network, 

3. Hie method of claim 1 mrther comprising the step of providing a purchase order from 
said ICF to one or more of said vendors approved by said ICF. 

4. The method of dairn 1 further comprising the step of tracking vendor performance on 
each purchase order. 

5. The method of claim I ferther eonaprisiiig the step of providing reports to said ICF on 
vendor performance. 

6. A method of upgrading mfbrmation process capability at Intermediate Care Facilities, 
comprising the steps of: 

a, providing workstations at mi .Intermediate Care Facility; 
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k connecting said workstations to a network hub; 

c, connecting said network hub to a central applications service provider. 



7. The method of claim 6 in which said network hub is a wireless hub. 

S. The method of claim 6 in which the. applications service provider provides at least one 
application from the set of applkatioiis consisting of: Vendor Compliance Software, Electronic 
Proenremm Software, CMca! Compliance Software, Clinical Assessment Software, Mobile 
Com^tivity Software, Clinical Trials Software, Census Enhancement Soihvare, MDS Manager 
Software* Physician Order Software, 

9, The method of ekixu 8 in which the applications service provider further provides at 
least one application &om the set of applications consisting of: Billing Software, inventory 
Management Software, Accounts Payable Software, Accounts Receivable Software, Billing 
Software and Accounting and Financial Soitsvare. 

10, A method of upgrading hiformahon processing capability at Intermediate Care 
Facilities* comprising the steps of; 

a, providing wodcsi&tions at an Intermediate Care Facility; 

b< cormeciing .said workstations to a central applications service provider that provides 
mtegraied clinical and procurement applications for the lutennediato Care Facility. 



XL The method of claim 10 m which the applications service provider piwides at least 
one application fiom the set of applications consisting of: Vendor Compliance Software, 
Biedionio Procu^mem Software, CJMeal Compliance Software, CMcal A^essmmt Software, 
Mobile Connectivity Software, Clinical Trials Software, Census Enhancement Software, MDS 
Manager Sofiware, Physician Order Software. 

12. The method of claim. 10 in which the Intermediate Gam Facility may select from a 
set of clinical aad prociitement applications and pay a fee based on the number and/or type of 
applications selected. 

13. The method of claim 12 in which the fee is due periodically, 

1 4. A server for connection to at toast one Intermediate Care Facility, comprising: 

a, a storage area network; 

b. a .plurality of application servers operating in a load sharing mode; 
c> a network interface; and 

& amies engine for processing information ..provided by one or more applications. 

15. The sender of claim 14 in which said rules engine drives one or more of said 
applications, 



16. The server of claim 14 m which said rules engine links data and fimetions of one or 
more applications 
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17. The server of claim 14 in which said rules engine comprises rules of amies Merarehy 
m which rules inherit propertiesirom other rules higher in the hierarchy, 

18> The server of claim 14 in which said rules engine comprises rules having a scope of 
application that applies to an ontejprise or subdivision of an enterprise, to facilities and to 
fcistitiuions, 

19, The server of claim 14 adapted to be connected to one or more suppliers of goods or 
serviced 

2(5, The server of claim 14 m which said applications include one or more applications 
from fee set of applications consisting o£ Vendor Compliance Software, Electronic Procurement 
Software, Clinical Compliance Software, Clinkal Assessment Software, Mobile Connectivity 
Software, Clinical Trials Software, Census Enhancement Software, Resident Scheduling, MDS 
Manager Software, Physician Order Software, 

2,1 . A method of processing irjlbnnation for use wife clinical trials, comprising the steps 

of: 

% removing patient identifying information from a Minimum Data Sot file to prodnee a 
revised file; 

b< storing mfbrmadon from the revised file in a database; and 

o retrieving information from said database in response to a user query. 



30 



wo ti2/i«22i wmmmmmt 

22, The method of claim 21 in which said user query is directed to identifying 
oxgamatiom feavmg candidates for participation in a clinical trial 



23, The method of claim 21 in which said user <psry is directed to identifying 
organi&^iio&s having candidates using a particular product or service, 

24, A workstation for connection to a central server of an application service provider, 
said workstation comprising; a hidden copy of data and instructions comprising at least a portion 
of an application provided by said central server whereby said workstation can cominne to 
provide functionality to users when a coinxnunieation link to said central server is not 
operational. 
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